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(54) VINYL GROUP-CONTAINING DENDRIMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dendrimer enabling 
the blending ratio of low-molecular compound(s) problematic 
in safety and/or performance to be lowered by reaction of a 
specific vinyl group-contg. compound with a specific 
polyfunctional compound. 

SOLUTION: This liquid dendrimer with a number-average 
molecular weight of pref. 200-100,000 and viscosity (30° C) 
of pref. 100,000 cps is obtained by reaction of (C) a 
polyfunctional compound prepared by Michael addition of (B) 
an active hydrogen-contg. (meth)acrylate-based compound 
to (A) a polyamino- based dendrimer with a vinyl group- 
contg. compound having functional group stoichiometrically 
equal in amount to the component C and reactive with the 
active hydrogen in the component C; wherein the component 
A is e.g. a compound of formula I or formula II. This liquid 
dendrimer can be directly used as a film-forming material in 
coating materials or inks, or as an adhesive or the like, as a 
curable solventless liquid resin, and can also regulate its own 
viscosity, film formability, etc., through adding a crosslinking 
agent thereto. 
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i:LTti> 1. 6-v ? l'y->7^h'N^^i/, 

7>^y*Dy v ->vy->7v»4, 4' -->*^xx 
/V* * y> ^'J^'J'^^i-zm^ y s^r y -> 7 * 

— K ^'juv^vm-h, ->Vy>7>^b 

^7>84-^f;l/-m-7i-UX t7fl/y-yV 

y~>7*-K 'Wi-uyy-i'ym-h, t- h 
tz^vjvi/r*— k Tk^s^y by-y-i'y^* 

— K ->i'n'\+^l/->Vy'>7*-h, 2, 2, 4- 

by^rt/^+M^uy^y^^-K 2. 4. 

4 - h 'J 7<f /P's+U'^f by->Vyi'7*- m- 

7- h5*3-)i*i/V by^y->7*- K p-f h7 

->7*-h?*Pf5i:tA'ff5 0 
[0 0 4 5] fife. *f€BJ§K:te^T<£ffl2nS^yv'7' 

(c-3) 2:LTt±7 5y», 7kg?S. 7J/l/tf*'>;l/g 

*y)\>mikMS 5 <D*W y -y 7 h S £: ©Rj&tt 
(Office.*?!: LV\ mfrS. 7kS?S£rWf5 0<£) 7 
f 'J /HSffc^ t LTtt±BE<Df fc£»© 5 ^. 7k&g£r 

<gv^t>£0O73^v f 'l'y>'T^-- h £©RjS14<DB57>£>j!? 
SIX. 00*.fcf4-fc Yu*Z/~7=f-)V (*£) 7^l)b 
-K 2-tFn*i/if;V (**) 7i"Jl/-h, 2 

— (*#) 7i"jD^;W+->x?-;l/;WFD-yiyjj 

[0 0 4 6] *^tc*JV^ex;l/S##7 ? >'Fy^- 

tt, zmmtSVn (a) Tb^^-rssitTkjg^gttTkm 
i:EtfWIHfc«i&«**-r*e:^»*&<b£» (c) 

#i,Ci:7b^T*tSo Milif^mb^tt (a) Tb^-TS 

S##ex;Ht-&1%l ( c - l ) fc i 0 5leffltc t?x;bg$T 

UTK^x^;l/-^^^7bx^;l/-7- h V^if^rKfSjgJgi: 
LTfflv-»«fcjaaE»J»*^SST?**fe*!>BIE(Stfie*te 

^icfigffl^nste^ eoxtf, ^-^^kxx, 2- 

J;v>» »Sbv^«cD^iDfi(±^y^T^-hS#^if 
-Mt&VB (c- I ) »LT 1 ~0. Olii%t$ 

So sjaaflci:bT«3 o°c~7 o°c(omm?bnm?z 
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[0047] %fc, *i8«t x <o mt>nz> \*->im&m 
x>Ky^-a, »¥^?12 oo~iooooo. 

S?£L<«3 0 0-5 0 00 0MtCjf$L<tt4 0 0- 
4 0O00T«$!), SftlOOOOOcp st(Ts 
L<te5000 0— 500cps, M£$?3: L < «: 2 0 

ooo—i oooc psofett oot) ?tm?mvtT 

ib Zo cn*?) #?Stfffiv^ KftiRtttfX L < & 3 It 
[0 0 4 8] *^»CfeV>T#&n%er:;l/8##T f > 

rmn, sis*. m<D&wemt&. *»*t*k »mm 

gfe. en;HR«K, #ijtl/7^y, 55«8=fAlia» 
TirViWim. x#*^»K, *'Ji^r;K #'J 

fcTcU dtt5©R-a-»iftnfe#i:L<«4 0M% 

L<tt2 0li%> M£$?3:b'<« 1 0lI%KTTfe 
[00 4 9] *KWlc J:9#6n5 e^;HMf> F 

nmmmmzmmmmtm-r s c t tc <t 9 saaiw-r 

[0 0 5 0] *^OIf ^WIMfV K "J v-tt, S 

a— /I/a— /S-a— t-f73- 
^i&S WiTBWT?^, - 5 — 3 0 0 "COigft&ftTT? 
B!{t-a:Li65Ci:A^T'^So nit, *«woex*«# 
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y^X^-y try*)]/^ SK, 77Xf7^7-f^A7 5 

2<D&X;&& Sfttt*7-b7l*BlH, ^^eTSlWJ. 

&frt>$>%ftmT\ 0. 1-500)1 m<DKJf TjIHT- 

gttx*/l/=F-ttfc!!8S*-r « c £ K <fe t) BMb* c 

[00 5 1] «^«PJ*tc<J: 5«t«Lft*«^ett, 
Jf?SL<« 1 0— 1 0 0 0 k V, ^?>tc»* L<«3 0 

-3 0 0 k voffBorawsttoVMHtiMra 

«7fllO!nmUI (DOSE) It, »^b<ttl 

— 1 0 0 0 k G y , Wlc&m L<(i5 — 200kGy<D 

[0 0 5 2] 
1 ) Iff^fSflT 

C C T-^fiE L fc F V -v-cDm&it 1 H 

-NMRtCj; DolgL/Co 

2) »¥i^?«:y/logjfi*a7h^:7^- ORy 

— SC-8020) 

Sfy F 'J V-*^ t> ><->3>^D7h^77 

(gpc) (D&mm*%Lmcv?f$.i^ cn*m\cGPc 

1?W«Lft«iJR*»fflbfe. Sft. ft?mftl6 (Mw/ 
Mn) tt, !^rai^ti^lc43(/>Ttf e > ns<i«rSfflL/£ < , 

3) ttS : b**-* (b^-^ FU^XttH : RD S- 
1 K R F S- I I) 

>RDS-I I mtemz-JTi RFS-I 1 

1) Xt^e-ASf^Slltgi Curetron EBC-200 
-20-30 (BSrM*" 

W^SSiDjlS : 2 0 0 k V 

DOSE « 5-80 k Gy<DmWT*9Mmlc£*)mWL 

2) MIN-EB (A I TttM) 

m^miamA ■ 6 0 k v 

DOS Eli. 5 — 80 k GyOiglT'^l/hDy^lS 



m 

(13) 
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[0 0 5 3] ®Jlfi£0J> JtttWT?ffifflbfcWTOfk^ft 

1 ) &-gmit&® 

DAB4.8 — Cascade ;i, 4 — Diamin 
obutane [4] ; propyl amine 
DAB8 : 16-Cascade ; 1, 4 — Diami 
nobutane [8] ; propyl amine 

2) fS^m^ TZVfr&it&m (b) 
4HBA : 4-tFn+5//f;l/7>!JU-h io 
HE A : 2-tFD^>xf;i/7^'Jl/-h 

PPG 6 A : *U^Dtruv^!J3— ;!/ (PPGW 

P E G 7 A : ^'Jxf^'ja-;l/ (P E G£8<Dfi^ 
g=7) 

PCL2A: 2 - W« 7^ U D-f ^^x^/Iz/a 

SA : 2-7>!)a>f;W*i/if/Hf;WW Fav 7 
x>it^v'^^h 20 

3) -YVS/r*— h»*&e^;Wt^* (c-i) 
MO I : ^ ? J U n-f /l/**$/xf;W VS/7*^ h 
TM I : ^>7f ^ - ^ V e a^x/wy y 

fe J: tTFE^I«flW 1 - 6 ic^^m^ 
[0 0 5 4] (d/ftflll) h'JU»Vy^7*-F 
(T D I ) 4 H B A tO^;W*P<* 

RXS 4 H B A : 1 4 4 g. SfKxf;!/ 1 4 4 g <DE£t§ 
iK^lfclTn-h^K/c lOOOSUUv 30 
0OPftl7 7XatcTD I : 1 7 4 g, g?&x?-;l/ : 
174g, 2-x^;l/^-9->»« : 0. 2g^ 
U 5 0°Ctc^L/cjimtcTiP JBfflBf Lft*«&jBT 

j£ic <fc D N C 0 flStfSfiftffi&lTK: * ^ fe £ C 5 TgjE* 
*?7bfc 0 

[0 0 5 5] (-&IS0IJ2) -fV*n^-fy$/7*— h 
( I P D A) £ 4 H B A ^(Dm^M^hUfc 

nmmm. mmmxm. 3>f^- 

Rtf 4 H B A : 1 4 4 g. B^X^/l. 1 4 4 gtDS^iS 40 
R*»»Lfc»TD- h 1 0 0 0 ^ U y y h/V 

EgoP^llS^^XntC I P D I : 2 2 2 g. »»X?- 
;I/:2 2 0 g. 2-x^;W\*1?->&g : 0. 2 g^rBB 

D-h*fc3f»bfi:±IB««*l«fWI-e39rFLfto W3£ 
j£tc<fc D N C omtfWM&m&CFlc*^rz£ c 
**7bfc 0 

[0 0 5 6] O&fiRW 3 ) TDIi:HEAi:0^;l/tt 
ipf* 

8l#SEB, . . so 
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RtfH E A : 1 1 6 g. SKxf;l/ 1 2 0 gOig^gffi 
^SL/iiTn-Fm/': lOOOSUUf h^H 
op*j6:7^xmcTD I : 174g> SSxf;l/ : l 
74g s 2-x^+itv8g:0. 2g^U 
5 0iCfcl^Lte«»fcTiiP!l!«»b*^6»Tn-h 

D N C OfiB*<a»liWTt*ofct C5^SlS*»7b 

/Co 

[0 0 5 7] (^f£#j4) IPDI^HEA^f^b 
ttiPf* 

«#ses, mmmxm, ss-fey**- , 3>f^- 

&tf H E A : 1 1 6 g . Bt^x^/b 1 2 0 g <D?g-&?§f£ 
S^ttKLfeWT o— h*ffiz.tz 1 0 0 0 ^ V V y h)WB 
on^Jg^Xrnc I PD I : 2 2 2 g, Bf&x^;l> : 
2 2 0 g. 2-xf;^+^>BS : 0. 2 gSrgg^ 
Ls 5 0 o C^S^L/c^jStcTiPl^«}$L^^?)?gTa 

D N C Offi^SiiffitTRi: o fc £ d 5 T*Ki&&*$ 

[0 0 5 8] O&fiJcflJS) ^WfU»VVS/7^ 
— h (HMID) £H E ktCDm^M^Mfo 

RXfH E A : 1 1 6 g. »ffix?-;l/ 1 2 0 gGDig^ffi 
^BlMTn-hm/c I 0 0 0 ^ D U y h)Vm 
on?i)S^^X3lcHMD I : 168g, »Kxf;V: 
17 0g, 2-xf;l/^>lg:0. 2g^ 
U 5 O e CtC^L/c^tcTAP^M^L^:A^/gTn 

j: o n c o mtmmmixTic K-Dtctcz ^stfs*» 

[0 0 5 9] (-&JSEfiR|6) HMID^4HBA^^ 

BlIMHB A : 1 4 4 g. R8xf;H 4 0 gOfi^S 
ffi«rJE9[Lfc»Ta- h*fi|^fc 1 000^'J'Jy F;b 
E!30PA677X31CHMD I : 1 6 8 g. Wttx^- 
I7 0g. 2-xf;l/^lfyKg: 0. 2 g£rE 
5 0iCh:HffiLfeilJSJi:riBS»aifb*^5»T 

jfcfccfcDNCOffi ^llii^T ic ft -d tc £ c 5 TSJS* 

[0060] (ussflBj i ) wm&w. mmmxm. 

-fey-*-. Rtf3>r r y-9--*«*fcl OOOSUU^ 
h;l/EgoP?i J S7^XX3tcD A B 4 : 3 1 . 6 g. HE 
A : 9 2. 8 g. ft^x^;b : 1 2 5 g$:BB£U 7 5 
°C L fc^JStc T 3 mMmffit£**rz'&, -SP^>^ 
•JV^U 1 H-NMR*9J^bfci:C5, Tzvtvm 

®fcm%6 OtJcW. MO I : 1 1 8 g^St^x^ 
;l/ : 12 0 g®fi£S«*»aniu i 0-3 0^ 



# 



(14) 



2 000-63 5 1 3 
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2-x*-;l/'v*-9-:/»» : 0. 6 g^rj&btJbft:, 3 

~ 4 mrsuamffizzmf. i r?^-}-<dnco*i#i4 

P&lR (2 2 7 0 c m- 1 ) tfiSfcLfcBJj&fcKjSI&Si: 
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^l/cc $/c, Steffi** nc^bfcc 

[00 6 1] 

He 8] 




[006 2] (*S60IJ 2 ) 8tJ$ltB, ^S§a»AS, 
-fe>-9— , ^{gx.fc 5 0 0 5 'J 'J 7 h 

;l/E30P5tl)£7^xa{CD A B 4 : 3 1 . 6 g. 4HB 
A : 1 1 5 g. Bf&x?-;1/ : 6 3 g, : 3 0 

gSr&'&U 7 5iCt^L/c^?SlCT3^51M#-«- 
fcgL — gB+J-vyy^U 1 H-NMR^PJ^L/ci: 

7hU 8 0^CO^?§tcTmET'i!inS • 

-YV^J&BSU 7 0°CtcTlf/c?S?STM OmtnH gJJTF 
S-eMffi-rsc fctcfc 9Bt&x^;H3«};tf?t ^y-;^ 
^tc®£Lfct<15. «fl«»KttNe«:«^ 0K^9 



8%) „ *C1T% *§*§fgft7 Ot:©**. MO I : 1 1 
5 g. : 2 6 0 gfcgsitoU Mfc 1 0#@L 

2-x^;l/'N^-9->^ : 0. 6g%^i0Lfc„ 3B#R3 
*PJKaW¥*»l»x I R^^-KDNCOSIftt^lR (2 
2 7 0 c m- 1 ) t)m&Lrzm&*fc£M&£ Lfc„ M 

[0 0 6 3] 
[<t9] 



40 



50 





V 

co o 6 4] mmM3) m&mm. mmmx^, 

•fe>U— , R<>*=3>7 : '>+J--^r(ix.rc5 0 05 U U v h 
;l/EHOP^L)S7^X3tcD A B 8 : 3 6. 6 5 g, 4H 40 
BA: l I5g, BtSEX^-rt/ : 6 5 g, : 3 

0 g^BE^U 7 5 < UC&5£Lfc^8fc:T 3B$IHjIi!it£ 

•b7hU 8 0 X:<DSH8lCT*E-tttafi • 

^-OfcgH^U 7 OX.lcTlfrcm'tQT'4 OmmH gW 
T i T-jgtE-T 5 C i J; t) W^i^;l/43 J: tf* * / - 
^CiiLftics, »n&?RK8flB£ftfe OR* so 



y 

9 7%) „ *HT\ IJSiggTOtO^S^ MO I : 1 
1 4 g. gtg£x^;l/ : 2 6 5 gfcj&boU Mfc 1 0# 

2-x^-;l^N*-9->KIB : o. 6g^SnL fc» 4 
«PBBMMW¥*«tt, I Rft-hONCOS§ftM 
( (2 2 7 0 c m- 1 ) ffffi&Lrcft&1tB.im&t L 

<D1 H-NMRf ^-h^:05tc, ^(DjiS^TSli:^ 

[0 0 6 5] 
[ft 1 0] 
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? 



^<4 



O H 
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(16) 
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o-< of N A_ 




[00 6 6] ( 



4) mwmm. smmxm. urn. 

St— *ffi7Lfc 5 0 0 S 'J U 7 h 



3*9 8%) . f l7, 3§iSSft7 OtXDi:*, MO I : 
1 1 5 g. Bf&x? 1 ;!/ : 5 3 0 gSr&iPU Mfc 1 0# 



;UKy-i>UAia77X3KUAB4-:-^-l. Kg, F P~G" 
6 A : 3 8 2 g, 6*&x*/l/ : 1 7 8 g, *$y->V : 
3 0 g%E^U 7 5°Cfc^Lfc^?8fcr 4^ilo5t 
— gB+J-^U^U 1 H-NMR*:$J5£L 

^■vhU 8 ortD^^TSfffTiP^ 

^-O^JSISU 7 0tfcWfc*§jST'4 OmmHg 
«T* T'MBE-T 5 c £ ic <fc 9 W&x^l/**,}; y. * y - 

fitt^ic&zLrctzz, am%m#mm*mrc ok 



2 -x^F/P^ -9- v&ig :-0T^6-g^)*iP L fc— 3— 
l^iPifSSiJf**!!^ I R ^-V- h<DN C OSItltKlR 
(2 2 7 0 c m- 1 ) *W8*LfcB*£*EJ&»j£fc b 
aS^iLTJHl^cBtgfx^/l^x/^U 

s h uv-5-#fco m<E>tirz\?-A'&gm7 ! s fu v- 

[0 0 6 7] 
[ft 1 1 ] 



# 



(17) 
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[0068] mmms) mnrnw. ^mmxm. urn 

■teV*— . Rtfn>"r>"9— *«*fc5 0 0 5U U h 
^OP?i677X3t:DAB4 : 3 1. 6 g. 4HB 
A: 57. 5 g , P P G 6 A : 1 9 1 g , Bfflfcx?-;!/ : 
1 2 0 g. ;l/ : 3 0 g*B&&U 7 5 "Ctcgg^ 

U 1H -NMR»J^L/c^C5s T^UA'Si^ 

£ n >-r v-9--Offl^»atS*-fe 7hU 8 0 °C<DSiS 

5fc3VT ? V*-±SS*&Kffi5-Y>**8«b, 7 0°C 
tcTtffc^iSTM OmmHgWT*T*«BE*rSili:tcJ: 



5. tt«fc«tt»K*f§fc OK* 9 8%) o *CT\ m 
0tOt$> MO I : 1 1 5 g. Bffifcc*-/!/ : 
3 9 5 gSSBoU Ml- 1 0#1*. 2-X^;b-\^V 

ata:o. 6g*as*pbfe 0 3«fBip«aBf*«». i 

R^*— b<DNCO»1#tt9RlK (2 2 7 0 cm- 1) 

fclfr: /HtWfVF'Jv- CO 1 H-NMR^-V— h£r 
[0 0 6 9] 

Hfci 2] 



50 



• # 

(18) ftffi 2000-6351 3 




6 



(CCT, -Hit -R bm &fcfct-R PM-C^y^ -R bm:-R pm =1 :1 (mol ratio)T£>*) 











< ° ° J 





[0070] (mmm6~~2 3) mnmm. mmmx imi^kt? 5fi«%K:&;5£-Mc3MRLfc?§&* 

(a) feit/cn^SM^SEi^l/^rtt^. £tc. VMMt&ll (b) i: LTH E A^rffi 

»Tn-hlctt8Hfck*^7*yjl/*{fc£» (b) t£ so sEfc^lBffcdtt (a) fcH^l/gt© 
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hu so °co^micr^ffTins • mn*mv%;tfiE> 

V^g^U 7 0tl:W/c»4 0mmHg«T$ 
T*2J&E T £ c k <fc D B?^x^;l/*5 £ rj y £ y — 

it^m (a) ) zmrco ^^mm^m^eovicT 

ex;Mfc^«r (c-i) SrSsiaU Htc£jS^£f*cDig 

Sic 



36 



10 



10m 2-x^/l/^*-9->iffl*>fVi/T*-h» 
#^£x;Wt£* (c-l) <oo. 5fifi%Simbfco 
*OS*3^HCUJinJ!MWfS:«», 1 R?-*-KD 
N C OS#1±KlR (2 2 7 0 c m- 1 ) A^Lfcl^jS 

^;i/«rx7^# b- * t?att»a*r & c t £ * 5 a w ^ *r % 

JrxUXU h— ^-n^Z^U b— K(DHPA). x^b:/ 
*3r1M Hgtt^>?x'JX'J h-;l/hU7^ l Jb-h 
(TMPT3E0 .TMPTGEOjCD^ltifFffiSmfe^-^T^-ro 
[0 0 7 1] 

Ml] 






»«ia*(a)/(b)/(c-l) 




ME 

(%) 


<Mn) 


BSK(30 < C) 
(cps) 


jumi 


DAB4/HEA/M0I- 1 /8/8 


8 


93 


2331 


4360 


*tfi0l2 


DAB4/4HBA/MCM- 1 /8/8 


8 


89 


2446 


4440 




DAB8/4HBA/MOI-1 /I 6/1 6 


16 


78 


4047 


7600 




DAB4/PPG6A/MOt- 1 /8/8 


8 


70 


4146 


620 


5U**)5 


DAB4/(4HBA/PPG6A)/MOU1 /(4/4)/8 


8 


75 


3206 


1320 




DAB8/PPG6A/MOI-1 / 1 6/1 6 


16 


66 


7760 


1830 


*tt*7 


DAB4/PEG7A/MOI- 1 /8/8 


8 


68 


3747 


780 


x*m 


DAB4/PCL2A/M0I-1 /8/8 


8 


70 


3167 


7200 




DAB8/PCL2A/MOI-1 /I 6/1 6 


16 


65 


5868 


6500 


wwio 


DAB8/4HBA/CTMI/MOIV1/1 6/(8/8) 


16 


79 


4747 


6820 


2ttt«n 


DAB4/HEA/(*i&«4)-l /8/8 


8 


90 


3599 


6230 




DAB4/4HBA/(*Jfc«4)-1/8/B 


8 


80 


3436 


5920 


SE»«13 


DAB4/PP66A/(-ej&W4)»1 /8/B 


8 


73 


5412 


1520 


*»«14 


DAB4/(PPG6A^IEAV{ft*«4)-1 /(4/4)/8 


B 


78 


4496 


4320 


SUB0I15 


DAB4/<PPG6A/4HBA)/(£lfc«4)-1 /(2/6)/8 


8 


68 


3607 


3960 


JMM16 


DAB4/4HBA/(^l*tt5)-1 /8/8 


8 


69 


2715 


4750 


5U**H7 


DAB4/HEA/<£rt«6)-l /8/8 


8 


86 


3277 


3970 


JUW918 


DAB4/PPG6A/(£lfc« 1 )-l /8/8 


8 


67 


4923 


3260 


**fc«19 


DAB4/PCL2A/(£&«2)-1 /8/8 


8 


65 


4146 


7930 


**«20 


DAB4/PPG6A/<^J*«3)-1/8/8 


8 


63 


4527 


6890 


**«2i 


DAB8/HEA/< Aj**I6)-1 / 1 6/1 6 


16 


86 


6614 


6880 




DAB8/PCL2A/(^Jfc«4)-1/l6/16 


16 


74 


8824 


9650 


nmmz3 


DABB/4HBA/(**«4)-1 /1 6/1 6 


16 


80 


6268 


1030 


itfcffll 


DPHA 


6 




550 


S900 




TMPT3E0 


3 




430 


60 ] 


ttg«3 


1TMPT6EO 


3 




560 


75 



[0 0 7 2] (gmm2 4-4 7, OMM 4 —6) ^lfi£ 40 

<o/s-xi— *—T»4mm<D7<<>\'i± mmmoimttw 

^X-+m°Z ; 2 0 /i itk @ : 5 c rru ft 2 ; 2 0cm) 
Itcl^Lf^ODOSE (5. 2 0. 4 0 kGy) T* 

14 &UT-7mmMmiz£%mm*mmm tszzf. 



'Jxyb-;WW*»JU-K xf W F 

ij X U I /b bV72V b— b (TMPT3E0 .T 

MPT6E0) OfFfffi^* fe #f ^ T^*T o 
[0 0 7 3] 
M2] 



50 



(20) 
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37 



38 





*■ — ■ . SRwH 

" — — BAJUfc 

*M*?>Ky^- 


SHfc 
60kV 


s 

>B«£t 

200W 




MS 

(%) 




mm 

$tt& 




WJ+iaJwia J/ iDy/ vc- 1 ) 


(kGy) 


(kGy) 


200kV, 


20kGy 


Stt;PET 








5 


20 


5 


20 


PE 


uw 


NY 


PET 


200kV, 20kGy 


U.lvttll 


DAB4/HEA/MO- 1 /8/8 


O 


o 


o 


o 


o 


o 


A 


O 


100 


o 


no 


|Xttgf25| 


DAB4/4HBA/M0U 1 /8/8 


O 


o 


o 


o 


o 


o 


O 


o 


100 


o 


o 


IJHMI26 1 
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